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,.~w»»v ng THE I NVENTION 

Now a new film is developed consisting of 
m ore than one layer, characterised in that .« « -•• 
iayers are non-elastic and another layer ela ..tic. 
which £11- beco.es substantially completely elastic by 
stretching beyond the yield strength of the non- 
elastic layer or layers. 

The force required to stretch the film to 
achieve its elastic properties is proportional to the 
width or linear cross dimension of the film p.ece 
being stretched. Therefore, the film may be 
.manufactured and processed in customary film sxzes 
using conventional automated machinery which imposes 
insufficient forces to stretch the film. However, 
upon reducing the width dimension of the film in 
accordance with its final usage, the force reared 
for stretching the film is also reduced and the 
elastic properties of the film may be readily achieved 
by manual stretching. 

Such a film can be prepared in a 
onventional and simple manner, by e.g. co-extruding 
„r laminating. As indicated, the film acts as an 
inelastic material prior to stretching and may have 
similar properties in both the machine direction and 
th e machine cross-direction. Since the film exhibits 
its elastic properties only after stretching, these 
elastic properties give no problems when preparing, 
storing, transporting and converting the film. 



or 
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Said layered film is particularly suitable 
for use as a stretchable fastening tape due to its 
properties. In tape applications, the bulk film an d 
tape stock have an indeterminate length in the machine 
direction and a selected width, e.g. about 1.5 meters 
in the machine cross-direction. Upon conversion to 
tape products, the length of the tape extends in the 
cross-direction and the width of the tape extends in 
the machine direction. 

In one embodiment the fastening tape 
according to the invention comprises the above 
mentioned layered film and a pressure-sensitive 
adhesive at least at the terminal segments in the 
lengthwise direction of one of the layers. By said 
terminal segments different parts of e.g. the 
disposable diaper can be fastened to each other. 

Furthermore, the film according to the 
invention can be used in any known tab fastener, as 
e.g. in the "area divari f ication adhesive means- 
system of applicant's assignee (U.S. patent 
3,833,456). Such embodiment of the invention 
comprises a tab fastener having length, width and 
thickness directions, comprising in the lengthwise 
direction terminal segments and a central segment 
between the terminal segments, and in the thickness 
direction an inner layer and an outer layer, the inner 
layer being permanently adhered to e.g. the diaper and 
the outer layer being permanently adhered to the inner 
layer at one of the terminal segments and releasably 
and reclosably adhered at the other terminal segment, 
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the outer layer comprising the layered film according 
to the invention. 

The fastening tape exhibits its elastic 
properties only after stretching when "putting on" the 
diaper. m principle the complete fastening tape may 
be elastic, but naturally only the part which is not 
secured with an adhesive to an inelastic surface 
contributes to the elasticity. 

In the drawings, which are highly schematic, 
the thicknesses of the various layers are not to 
scale. 



BRIEF DESPRTPT Ton OF THE D RAWTNrtS 

FIG. 1 is a schematic cross-section in the 
machine cross-direction of a three layer film 
according to the invention. 

FIG. 1A is a view similar to FIG. 1 
illustrating another embodiment of a three layer film 
according to the invention. 

FIG. 2 is a schematic cross-section in the 
lengthwise direction, on a somewhat smaller scale than 
FIG. 1, illustrating the use of the film shown in FIG. 
1 as a principal component in a fastener tape. 

FIG. 3 is a view similar to FIG. 2 
illustrating the use of the film shown inFIC. 1 as a 
principal component in a diaper tap fastener. 
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FIG. 3A is a schematic enlargement of a 
portion of FIG. 3. 



FIG. 4 is a view similar to FIG. 3 but 
illustrating the use of the film of FIG. 1 as a 
principal component in another diaper tab fastener. 

FIG. 4A is a schematic enlargement of a 
portion of FIG. 4. 

FIG. 5 is a view similar to FIG. 3 showing 
the diaper tab fastener of FIG. 3 mounted on a diaper. 

FIG. 6 is a view similar to FIG. 5 showing 
the mounted diaper tab fastener deployed for use as a 
fastener . 

FIG. 6A is a schematic enlargement of a 
portion of FIG. 6. 

FIG. 7 is a reproduction of stress-strain 
curves for multiple sequential elongation and recoverv 
cycles for the film of Example 1. 

FIG. 8 is a reproduction of stress-strain 
curves for multiple sequential elongation and recovery 
cycles for the film of Example 2. 
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FIG. 9 is a reproduction of stress-strain 
curves for multiple sequential elongation and recoverv 
cycles for the film of Example 3. 

FIG. 10 is a reproduction of stress-strain 
curves for multiple sequential elongation and recovery 
cycles for the film of Example 4. 

DETAILED DESCRI PTION OF THE TNVRMTTnM 

A three layer film according to the 
invention is shown in FIG. 1. This film 4 comprises a 
middle layer 1_ of elastic material and outer layers 2 
and 3 °L non - el ^E£i£^^^la J l . The elastic material * 
may be^elastic banding or woven elastic thread, and 
may be made from any elastomer, such as rubber, 
polyurethane, butadiene-styrene block polymer and a 
blend of different elastomers or blends of elastomers 
with plastics such that the blend retains its 
elastomeric properties. Good results are e.g. 
attained with a blend of SBS block copolymer sold 
under the trademark KRATON 1102 by Shell Chemical 
Company and low density polyethylene in weight ratios 
of 80:20 to 90:10. The elastic materials may in 
principal be any such materials. The^jyu^^^ 
and 3 are jjielastic and may each be of a different 

mat !!! a ii han the _ oth ^- The~miidTe' layer' 1 anT'the 
outer layers 2 and 3 have to be capable of forming a 
good bond, heat assistance of the bond formation being 
utilized if required. Examples of suitable materials 
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are polypropylene, polyvinylchloride , high density 
Methylene, low density polyethylene, paper, non- 
woven fiber web etc. 

The thicknesses of the layers are not verv 
crxtica! and are in general for the middle layer 1," 5 - 
500 «cro„ 3 ,.2- 20 mils,, and th> outer ^ 

and 3, 5-200 microns (.2-8 mils). In a typical 
example ot . auitable film _ iayer ^ a 

00-200 mxcrons ,4-8 mils,, and the, outer layers 2 and 
3 each have a thickness of 10-40 microns (.4-1 6 

■H.J. As the thicknesses of the outer layers are 
increased, higher forces are requ . red in or<jer 

obtain elasticity. 

Referring to FIG. 2, a simple form of 
fastener tape embodying the invention comprises the 
fxlm 4 of no. ! having . releass 5 such ^ a c 

of sxixcone applied to outer layer 2 and an adhesive 
layer such as a pressure-sensitive adhesive layer 6 
applied to the terminal segments o, the outer layer 3 
The adhesive layer may be of different adhesives at 
each terminal segment, e.g. a pressure-sensitive 
adhesive may be used at the left terminal segment and 

heat actuated adhesive at the right terminal 
segment of the fastener tape as shown in FIG. 2. The 
mterruption of the adhesive layer 6 tends to 
accommodate stretching of the film 4 to achieve its 
elastic properties at a selected intermediate 
location . 

outer 1 T ^ inClUSl ° n ° f a -ter layer, e.g. 

outer layer 3 X n FIG. 2 and the application of the 
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pressure-sensitive adhesive thereto may be desirable 
especially in connection with adhesives having 
undesirable high migration characteristics. In such 
cases, the layer 3 may also serve . as a barrier to 
tackifier migration from the adhesive to layer 1, 
thereby avoiding deterioration of the adhesive due to 
loss of tackifier. 

As shown in FIG. 2, the release 5 is 
provided to allow pressure-sensitive tape stock 
embodying the invention to be stored and transported 
in bulk roll form. Similar provision for self-winding 
of pressure-sensitive adhesive tape stocks is well- 
known practice in the art. Release coatings of 
silicone and the like are commercially available in 
great variety. 

The construction shown in FIG. 2 is 
dimensionally stable because the inelastic layers 2 
and 3 stabilize the layer 1 and the remainder of the 
construction. The construction remains stable 
throughout the manufacturing process and may be 
processed with automatic film handling and processing 
machinery which imposes forces in both the machine and 
cross directions, the latter generally comprising 
vector components of the former. Accordingly, 
reinforcing process liners are not required. The 
fastener is rendered elastic by the end user, as 
described below. 

FIG. 3 schematically shows a diaper tab 
fastener construction of the "Y-conf iguration " type 
using the film 4 of FIG. 1. On the top side of the 
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film 4 xs applied . releaaB 5 such as ^ ^ 
silicone. At the bottom side an adhesive layer 6 is 
applied at the terminal segments . with a gap at the 
central segment being positioned at any desired 
intermediate location. The layers 4 , 5 and 6 together 
form the outer layer of the tab fastener. The release 
5 is provided for storage and transport in bu i k roll 
form and for self-winding. 

The inner layer of the tab fastener consists 
»* • layer 7. a release layer 8 such as a coating of 
silicone, and an adhesive layer 9. The layer 7 is 
formed of plastic such as polyester, polypropylene or 
high density polyethylene or paper such as Belgian 
» assine 40 grade white. The release Xayer a extends 
along only one terminal segment of the diaper as 
shown, thereby employing in the fastener construction 
the area divarication" principle taught in U s 
Patent 3.833.436 of common assignee, above-mentioned, 
whose disclosure is adopted by reference. 

The pressure sensitive adhesives which mav 
be used in the diaper tab fastener of FIG . 3 are " 
known as such for similar articles. They should have 

good tack, good cohesion strength, good urine 
resistance and good resistance to aging and should 
cause no skin irritation or disease. Most of such 
pressure sensitive adhesives are rubber-based 
adhesive, but acrylic or other pressure-sensitive 
adhesives may be utilized. 

As schematically shown in PIG. 5 the 
stabilized diaper tab fastener of FIG . 3 is adhered at 
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* side of the diaper by means of layer 9 ™- . 

step in manufacture of «h 13 15 3 

system construct! The T" " Pl °* iB * th ' ^ 

adhesive layer 9 a nd a d bet — th. 

fastens < ^ t0 Which tab 

fastener is appl ied at the fatft * 

refermrf • y 1S sometimes 

ecerred to m the art as the "f*of™ • . 

Sometimes a diaper manufacture/" l"™'" 

- «>. «a= tory Jolnt b 7:; e ra o ^ a p n ref " - *>.. 

than a pressure sensitive aa^ lve ^ ° th " 

activated adhesive or a "roon * * 
adhesive that is . I ""'"-temperature non-tacky" 
t -„n ! rendered tacky at elevated 

temperatures. Accordingly, tne laver , „J . 
■•"y °f these adhesives known to the art 

When the diaper i<* k 01 '„ 
or incontinent adult, the' Lnd " 
"lease . is hroken by manuallv lt " i '^ t ^ 1 "'" 6 
terminal segment „ f the outer We \ t 
fastener so that it is deployed as shown iV^c « (o 
applxcat.on on another part of the diaper 
same time, the central . Per ' At the 

between the two terl' I " °' ° Ut " 

seen in „o T """" nt " 13 * ls ° de ^^^ « 

the outer la ye ; ai terminal »' «' 

■layer, along with the centra o 

-nually puued to be th e reby st Se9 " ent ' 13 

body of the inf an . stretched around the 

being applied a 1" ^ '° 

reached correspL 9 ;;",^^ 10 " " ~ " L 

tending to the mechanical v-ioi/i 

J : ° a d r::: the diraensionai 

3 and cause them to inelastically 
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yield, such yielding tends to occur preferablv or 
entirely at the central segment. However, layer 1 
remains elastic throughout its length at all times 
The diaper is now fastened around the body of the baby 
or adult to give a comfortable fit, and due to the 
elasticity present, the diaper can move along with all 
movements of the baby or adult while continuing to fir 
comfortably. 

Yielding of the layers 2 and 3 », v be 
accompanied by or evidenced by visible evidence of 
mechanical failure of the material comprising layers 2 
and 3, such as visible wrinkles, striations or cracks 
as indicated schematically by small "x's" in PIG 6A 
It is believed that thereafter the failed portions of 
films 2 and 3 perform no structural function, and are 
n-erely carried as collections of discrete or semi- 
discrete pieces of film on layer 1 to which they 
remain bonded by the bond established by, for example, 
coextrusion. ^J. 

The disposition of the release 5 over such 
portion of the layer 2 may be indeterminate after the 
layer 2 has yielded under tension, but since release 5 
has already served its purpose (having allowed self- 
winding of the bulk stock for manufacture and storage 
prior to manufacture of individual diaper tab 
fasteners from such stock) , such indeterminacy is of 
no consequence. 

The tendency of the layers 2 and 3 to vield 
at the central segment ,ay be enhanced by reducing the 
thxckness of these layers adjacent the central 
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segment. As shown in FIG . 1A for example, film 4' 
includes a middle layer !• having a plurality of 
central segment portions of increased thickness and 
outer layers 2 • and 3 • having central segment portion, 
of reduced thicknesses at spaced locations along the 
machine cross-direction of the fil. m . (it should be 
appreciated that the tape products herein are produced 
xn multiple lengths in the machine cross-direction of 
the bulk film and tape stock.) Upon use of the film 
4' m the diaper tab of FIG. 3 f the central segment 
portions of the layers 1', 2 . and 3 . are positioned 
a lengthwise direction in substantial alignment with 
the gap at the central segment of the adhesive layer 
S. Such thickness variations also enable the 
mechanical yield point or range Mhere ^ ^ 

and 3' yield, to be varied without corresponding 
changes in the thickness of the remaining portions of 
the layers or in the major film processing or 
manipulative characteristics of the film 4' 
Con Versely , the range of condit . ons fQr wh . ch 

film and tape stock display inelastic properties mav 
be increased by the use of relatively thicker outer" 
layers 2', 3' as shown in FIG. 1A without significant 
changes in the mechanical yield point or range of 
yield points at which converted tape products achieve 
their elastic properties. 

FIG. 4 illustrates another diaper fastening 
tab construction embodying the invention, and which 
also includes the features and advantages of the 
teaching of U.S. patent 4,020,842 of common assignee 
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"hose disclosure is adopted by reference. Here the 
outer layer that is deployed by the end user when the 
diaper is applied includes not only the film 4 
reiease 5 and pressure-sensitive adhesive 6, but also 
the film 14 , relaase 15 and pressure . sensitive 
adhesive !6. Aa shown, the adhesive !ayer 16 has a 
gap at the central segment of the fastener. The film 

1. Preferably non-stretchy but, similarly to the 
construction shown in U.S. patent 4,020,842. is 
provided with a split s, which, in the present 
invention as shown in FIG. 4, also accommodates 
stretching of the film 4 at the central segment in the 
manner previously described in connection with the 
embodiments of PIGS . 2 and 3. 

When the deployed end segment is stretched 
around an infant or adult to whom the diaper is being 
applied, the film 4 stretches and the layers 2 and 3 
yield at the central segment in the manner previously 
described. 

Upon initial fastening of the diaper, the 
adhesive layer 16 at the deployed end segment is 
applied to the diaper by the person fastening the 
diaper. The diaper can be reopened temporarily for 
inspection or adjustment by peeling the film 4 and 
adhesive layer 6 from the release !5 on film 14. Upon 
such reopening, the portions of the film 14 and 
adhesive 16 which are on the same side of the split S 
as the deployed end segment are "left behind" on the 
diaper, and provide a convenient "landing zone" for 
receiving the adhesive layer 6 and film 4 to 
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accomplish subsequent reclosing of the diaper if such 
is desired. 

Since layer 1 retains its elasticity at all 
tiroes, when the fastener shown in FIG. 4 is reopened, 
the fastener recovers from its stretched state to 
substantially its original length. When the fastener 
is then refastened, it is easily again stretched 
around the infant or adult wearing the diaper to again 
maintain a comfortable fit of the fastened diaper. 

The provision of elastic properties by 
stretching or tensioning film material is illustrated 
by the stress-strain curves for sequential test cycles 
shown in FIGS . 7 through 10 for different film 
constructions summarized in Table I below. The 
multiple layer film construction including elastic and 
inelastic layers with stretching of the latter beyond 
its yield point results in a distinct hybrid 
combination of plastic and elastomeric properties in 
an initial elongation. 

TABLE I 

LAYER THICKNESS - MICRONS (MILS) 
EXAMPLE MIDDLE-1 OUTER- 2 OUTER- 3 

1 160 (6.4) 9 (0.4) 9 (0.4) 

2 151 (6.0) 3 (0.1) 8 (0.3) 

3 163 (6.5) 8 (0.3) 9 (0.4) 

4 201 (8.0) 5 (0.2) 5 (0.2) 

In each of the examples, the outer layers 
are polypropylene. In each of examples 1, 2 and 4, 
the middle layer is an 85:15 mixture of KRATON 1102 
and low density polyethylene. In example 3, the 
middle layer is a 90:10 mixture of KRATON 1102 and low 
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tKic S L t L P ° ly6thylene - ln a " aXamPleS ' < h ° indic.t.d 

la " Br " e uniform throughout the 

The test samples of the films ot examples 1 
- were taken in the machine cross-direction so that 

and th! le " 9th eXtandS in th6 — lr.ctlo„ 

and the test sample width extends in the machine 

taT T 15 "" used in the 

tape products manufactured f rom bulk fllm a „ d 

stock as described above. 

the teneUe force experienced by a one-inch wide test 
sample of film elongated in its lengthwise direction 
at a constant rate of la inches/min. from a zero 

llZITT TT ing P ° int ^ 40 ° % -^"-ti-n. the test 
amp e then beino allowed to recover and return to its 

reel r" " S3me " te - Thia Nation and 

recovery test cycle is repeated and the tensile force 

a*per le nce o, the film is continuously shown by the 
corresponding cycle curve. 

or first RS r rrin ' ^ F1G " 7 ' " initial ^ongation 
farst cycle stress-strain curve 1 f or example 1 

xncludes an initia! portion 1A, . generally horizontal 

and a curved return portion IB. The curve 

portions ia and ia- of curve 1 are believed to reflect 

he combined effect of the outer layers 2 .3 of the 

fil- and such portions of the curve approximately 

conform with a generalized stress-strain curve for 

I ! St :°' Bill -Ver, Textbook „, p^.i - . „ 

1=7. second Edition, 1971. Accordingly, the curve 
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portion 1A is steeply sloped indicating a relatively 
high modulus of elasticity with little or no strain 
resulting and the film exhibits substantially 
inelastic properties as contemplated herein. 

Upon extension of the film to the yield 
point or range of yield points of the layers 2 and 3 
as generally indicated at " Y" in FIG. 7, the curve 
portion 1A' begins and extends to the 400% elongation 
point with continued stretching of the film. The 
forces indicated by curve portion 1A • are believed 
associated primarily with irreversible deformation of 
the outer layers 2 and 3 of the film. 

The recovery and return of the film of 
example 1 to its starting point condition is indicated 
by the curve portion IB which generally conforms with 
a stress-strain curve for a typical elastomer, 
Billmeyer, p. 195, supra. Accordingly, this portion 
IB of the curve 1 is believed to be associated with 
the elastomeric middle layer 1 of. the film of example 



1 



The next elongation cycle of the film of 
example 1 is shown as curve 2 in FIG. 7. Curve 2 has 
a substantially less steep initial portion 2A, as 
compared with the curve portion 1A. Curve 2 does not 
include a horizontal portion corresponding with 
portion 1A' of curve 1 since the outer layers 2 and 3 
of the film are ruptured or otherwise deformed in the 
initial cycle so as to no longer significantly 
contribute to the physical properties of the film. 
Curve 2 includes a return portion 2B which is similar 
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to the curve portion 1 B . Accordingly, curve 2 is 
belxeveo to primarily result fro. the behavior of th. 
elastomeric middle layer 1 of the fii™ „. 
and hho ,•, fllm ° f B tample 1, 

"d the f llm no „ dispiays its eXastic properties. 

elongation'"? 3 3 ^ 4 in 7 indiC " e 

" 5atl °" and ""very cycles in which the physical 
properties of the f il m are believed to be 
substantially provided by the middle layer 1. The 
.l«txe properties of the film are maintained in 
subsequent elongation and recovery cycles. 

Referring to pigs, g, 9 an!j 10 _ stress . 

«."p".T'; SeOUential te " W «. shown for 

an : 4 — - .« h th . 

for the initial test cycle is identified as 
-rve 1 and the curves for the subsequent cycles are 
sequentially numbered. In each case, curve 1 
TriTll 3 — ""^ ™ for a p i astic material 

i ' \iT g Ti: n as shoMn by curve p °" io - « — 

stress st V ^ "Isomeric 

stress-strain curves during elongation cycles 

subsequent to the initial cycle. 

The concepts and teaching of the invention 
do not necessarily require quantification. However 

t may be desirable, i„ some aspects of the inv I L 
to specify desirable values Th„= • . • lnventl °". 
desirable > valuas - T hus , lt is considered 

desirable according to the invention to provide film 

i:::::: e : 0 a :: h that ths ^ *•* «- 
p 0ln t r :: :: nr oV:: ioo% eionsati - 
- — ^ eio„gatete f :::: ^r.^- 
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point in an initial elongation, and, in a second 
elongation, the force per unit width (F2-100) required 
to elongate the film to 100% is substantially less 
than 50% of the force per unit width (Fl-400) to 
initially elongate the film to 400% elongation. More 
preferably, the force per unit width (Fl-50) to 
elongate the film to the 50% elongation point is at 
least 70% of the force (Fl-400) required for 400% 
elongation in the initial elongation cycle, and in a 
second elongation, the force (F2-50) to elongate the 
filip to 50% elongation is substantially less than 30% 
of the force (Fl-400) to initially elongate the film 
400% . 

Referring to FIG. 7, a force (Fl-400) of 
17.1 N is required for 400% elongation and a force 
(Fl-50) of 16.0 N is required for 50% elongation in 
the initial elongation of the film of example 1. 
Accordingly, the force (Fl-50) for 50% elongation is 
93.6% of the force (Fl-400) for 400% elongation in 
example 1. In a subsequent elongation to the 50% 
elongation point, the required force (F2-50) is 
substantially less force than 30% of the force (Fl- 
400) of the initial 400% elongation. The foregoing 
relationships are summarized below in Table II. 

Examples 2, 3 and 4 are also summarized in 
Table II with respect to the F1-50/F1-400 percentage 
and the F2-50/F1-400 percentage. For each of the 
examples, the F1-50/F1-400 percentage is substantially 
higher than 70% and the F2-50/F1-400 percentage is 
substantially less than 30%. 
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TABLE TT 

EXAMPLE F ^r° F ^f° "7J?» ""SO Fl 2 :"o 

2 I!'} 93 -« <0.6 < 3 .2 

"I iJ-J 8 % 3 - 4 <0-5 <3.3 

4 17.4 14 t o-, , <3 - 2 



Tha foregoing elongation relationships 
exemplify preferred physical characteristics of f ilms 
» accordance with the invention for use in diaper 
fastener constructions. other relationships may be 

I" 1 "" 6 <"» - tape applications. Xn 

all cases, the fil m properties may be varied by the 
use of particular la yer materials, relative layer 

1CkneBS " 8nd S P" ial "1- configurations such as 
those shown in FIG . 1A. 

In further illustration of tape 
applications, the multiple layer film may be used also 
xn prela ral „ated tape constructions such as the diaper 
tape closure shown in U.S. patent 4,726,971 and the 
stretchable variation thereof shown in European patent 
publication „o. 247, 855 , published December 2. l" 7 
^ multiple layer film of the invention may be used 
- Place of the tape baling in th . diaper tafa o( 
patent to provide directly a stretchable tab 
construction or it may be substituted for the 
alastomeric layer in the diaper tab of the '855 
publication. 



J mUltlpl6 layer fil » "t this invention 
«y ^ used in stretchable fastening devices and ta, 
« h ,ch delude an attachment or fastening layer such 
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as, for example., a hook and loop fastener or other 
non-pressure-sensitive adhesive system instead of a 
pressure-sensitive adhesive fastening layer. 

The film of the invention may be used in 
extendible diaper tabs as shown in U.S. patents 
4,063,559 and 4,389,212. Such diaper tabs have 
extensible or stretchable portions which may be 
provided by use of the film disclosed herein. 

The invention is not limited to all the 
details described above. Obviously, stretchable films 
and fastening devices and systems may be provided 
which change, eliminate or add specific details 
without departing from the invention. For example, in 
some instances it may be practical to use a film 
similar to the film 4 but consisting of the layer 1 
and only one of the layers 2 and 3. In other words, 
one of the layers 2 and 3 may be omitted, in which 
case the other will generally be given a greater 
thickness than would be given when both are used. If 
one of layers 2 and 3 is omitted, it may be preferable 
to omit layer 2, so that layer 3 may continue to be 
utilized not only as an inelastic layer but also as a 
barrier to prevent unwanted migration of solvents, 
compounds or agents between the adhesive layer 6 and 
the elastic layer 1. Without such a barrier, such 
migration might occur, particularly if it happens that 
there is an extended period of time between the day 
the fastening tape stock is manufactured and the day a 
diaper is fastened using a fastener made from that 
stock . 
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A further variant comprises embossing or 
microembossing the film 4. Such processing is not 
believed to adversely affect the properties of the 
films nor the tape constructions. 

Another variant would be to replace the 
fingerlift arrangements provided by the staggered 
terminations of the layers at the left ends of the 
constructions as seen in FIGS. 2, 3 and 4 by plastic 
strips inserted between layers at such ends in the 
manner disclosed for example in the aforesaid U.S. 
patent 4,726,971 and European patent publication 
2 47 , 8 55. 
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WHAT IS CLAIMED IS: 

1. A film comprising at least two layers, 
characterized in that at least a first one of the 
layers is dimensionally stable up to a yield point or 
range where said layer yields under given manual 
stretching tensions while at least a second of the 
layers remains substantially completely elastic under 
the same tensions, the film prior to manual tensioning 
to said given tensions being at least partially 
inelastic, said film upon manual stretching to said 
given tensions becoming substantially completely 
elastic. 



2. A web or film consisting of three 
layers, characterized in that the outer layers are 
inelastic and the middle layer is elastic and the film 
becomes substantially completely elastic, at least at 
one of its lengthwise portions, by manual stretching. 



3. A film according to claim 2, 
characterized in that the middle layer has a thickness 
of 5-500 microns and comprises an elastomer and the 
outer layers . have a thickness of 5-200 microns and 
comprise a material selected from the group consisting 
of plastics, paper and non-woven fiber web. 
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4. A film according to claim 1, 2 or 3 

wherein said film evhn'Mt.. 

rum exhibits stress-strain 

eL"T iStiCS " 3 PlaS " C m " erial '» « initial 
elongation pr.or to manual stretching ana stress- 
strain characteristics of an elastomeric material in 
elongations subsequent to manual stretching. 

said «, !" * film aCC ° rdlns 4, wherein 

' h " 3 " ldth "-n-ion. the tension required 

/oeT? 9 b6inS - -«th o f the 

1 :. bel " S Pensioned, and the width dimension is 
sufficiently small to readily allow manual stretching. 

6- A film according to claim 1, a or 3 
further characterised in that, in en initial 
elongation of the film by 400*, the force per unit 
vxdth required to elongate the film to the 100% 
elon gation point is at least 50* of the force per unit 
» dth required to elongate the film to the 400* 
elongation point, and in subsequent elongations of the 
£1 " ^ « 00 *' «» P« unit width required to 

elongate the film to the 100* elongation point is 
-stantially less than 50* of the force per unit 
-ldth required to elongate the film to the 400* 
elongation point. 
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7. A film according to claim 1, 2 or 3, 
further characterized in that, in an initial 
elongation of the film by 400%, the force per unit 
width required to elongate the film to the 50% 
elongation point is at least 70% of the force per unit 
width required to elongate the film to the 400% 
elongation point, and in subsequent elongations of the 
film by 400%, the force per unit width required to 
elongate the film 'to the 50% elongation point is 
substantially less than 30% of the force per unit 
width required to elongate the film to the 400% 
elongation point. 



8. A film according to claim 1 or 2 , 
wherein said layers are coextruded. 



9- A film according to claim 1, 2 or 3 , 
wherein said film has length, width and thickness 
directions and said first layer has at least one 
central segment portion of reduced thickness located 
along the length direction. 



10. A pressure-sensitive stretchable 
fastening tape suitable for disposable diapers or 
other articles which are provided with a fastening 
tape, said tape having length, width and thickness 
directions, characterized in that said tape comprises 
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• Ml- according to claim 1 and a pressure-sensitive 
adhesive layer associated with said film at the 
terminal segments thereof in its length direction to 
provides a central segment which is frae of adhesive, 
said f lr st layer having a central segment portion of 
reduced thickness aligned with said central segment of 
said adhesive layer. 

11. A pressure-sensitive stretchable 
fastening tape suitable for disposable diapers or 
other articles which are provided with a fastening 
tape, characterized in that said tape comprises a film 
according to claim 1 , 2 or 3 and a pressure-sensitive 
adhesive layer associated with said film at least at 
the terminal segments thereof. 



12 ' * tab £aslener suitable for disposable 
diapers or other tab fastened articles, said tab 
fastener having length, width and thickness 
directions, comprising in the length direction first 
and second terminal segments and a central segment 
therein between, and in its thickness direction an 
-ner layer and an outer layer, said inner layer being 
Permanently adhered to the article, and said outer 
layer being permanently adhered to the inner layer at 
"id first terminal segment and releasably adhered at 
said second terminal segment, characterized in that 
the outer layer is itself layered at least to an 
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extent to comprise a film according to claim 1 , 2 or 
3 . 



13. A pressure-sensitive stretchable 
fastening tape comprising a pressure-sensitive 
adhesive layer associated with a film according to 
claim 1, 2 or 3, wherein said film is manufactured 
with machine and cross dimensions, and said yield 
point or range where said first layer yields is 
sufficiently high to permit the use of automatic film 
handling and coating machinery in the manufacturing 
and processing of said film having said machine and 
cross dimensions. 



14. A pressure-sensitive stretchable 
fastening tape comprising a pressure-sensitive 
adhesive layer associated with a film according to 
claim 6, wherein said film is manufactured with 
machine and cross dimensions, and said yield point or 
range where said first layer yields is sufficiently 
high to permit the use of automatic film handling and 
coating machinery in the manufacturing and processing 
of said film having said machine and cross dimensions 



15. A tab fastener as in claim 9 in which 
said outer layer is further layered to additionallv 
comprise *an additional substrate that, at said second 
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terminal segment, separates from said inner layer when 
said outer layer is released from said inner layer as 
the second terminal segment is deployed to fasten a 
diaper, and thereafter is adapted to adhere to a 
portion of the diaper as the diaper is fastened by the 
person applying it, and to separate from said film and 
be "left behind" on said portion of the diaper as the 
diaper is reopened by lifting said film at said second 
terminal segment. 



16. A stretchable fastening tape suitable 
for disposable diapers or other articles which are 
provided with a fastening tape, said fastening tape 
having length, width and thickness directions, 
characterized in that said fastening tape comprises a 
film according to claim 1, 2 or 3 and a fastening 
layer associated with said film at least at the 
terminal segments thereof. 

17. A method of making a multiple layer 
film which is sufficiently dimensionally stable for 
manufacturing and processing with tensile loads 
imposed by automatic film handling and processing 
machinery and which is stretchable in an initial 
elongation during subsequent film application to cause 
the film to assume elastic properties comprising the 
steps of: 

(a) providing a set of one or more layers 
of a first type which are dimensionally stable up to a 
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yield point or range where said set of layers yield 
and which yield point or range exceeds the tensile 
forces applied to said film by automatic film handling 
and processing machinery; 

(b) joining said sets of layers to a layer 
of a second type which exhibits elastic properties 
continuously throughout a range of tensions which 
exceeds said yield point or range where said set of 
one or more layers of said first type yield; and 

(c) tensioning said film comprising said 
joined layers of said first and second types to exceed 
said yield point or range where said set of one or 
more layers of said first type yields to therebv cause 
the film to exhibit the elastic properties of said 
layer of said second type. 



18. A method according to claim 17, wherein 
the yield point or range where said set of one or more 
layers of said first type yield is proportional to the 
width of the film being tensioned and step (c) 
includes converting a portion of said film for 
application by providing the converted portion with a 
length extending in the direction of tensioning and a 
width which permits manual stretching of the converted 
portion to cause it to exhibit elastic properties. 
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<v„ , ■ . AMENDED CLAIMS 

irfSf;!? ,T y , the J nternational Bureau on 23 January 1990 (23 01 90) 
original claims 17 and 18 amended jother claims unchanged (2 pages)] 

terminal segment, separates fro. said inner U, er „ hcr . 
said outer l ayer is reU.se, from said inner i ayer as 
the second terminal segment is dep!oyed to fasten . 
diaper, and thereafter is adapted to adhere to a 
portion of the diaper as the diaper is fastened bv the 
person applying it, and to separate from sald f Um and 
be left behind" on said portion of the diaoer as th. 
dxaper is reopened by lifting said fiXm , t aaid sscond 
terminal segment, 



16. A stretchable fastening tape suitable 
for deposable diapers or other articles which are 
provided with a fastening tape, said fastening tape 
having length, width and thickness directions 
characterized in that. said fastening tape comprises a 
Ml- according to claim 1, a or 3 and . (as , entno 
layer associated with said film at least at the 
terminal segments thereof. 



17. (Amended) A method of msking , multl le 
ayer.film which is sufficiently dimensional, v stab! e 
for manufacturing and processing with ten sile load, 
-posed by automatic film handling and processing 
machinery and which is stretchable in an initial 
elongation during subsequent film application to cause 
the f.lm to assume elastic properties comprising the 
steps of- * 



(a) providing a set of one or more , avers 
a fxrst type which are dimensionally s r.,bl« un ff> 
a yield point or range where said set of lavers yi'ejd, 
and which yield point or range exceeds the tens!!. 

*• . Said fXlm b * autonaMc fim, handlino 

and processing machinery: and 
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(b) joining said sets of layers to a layer 
of a second type which exhibits elastic properties 
continuously throughout a range of tensions which 
exceeds said yield point or range where said set of 
one or more layers of said first type yields to enable 
an end user to tension said film comprising said 
joined layers of said first and second types to exceed 
said yield point or range where said set of on, or 
more layers of said first type yields to thereby cause 
the film to exhibit the elastic properties of sairl 
layer of said second type. 



18. (Amended) A method according to claim 
17, wherein the yield point or range where said set of 
one or more layers of said first type yields is 
proportional to the width of the film being tensioned 
and including the further step of converting a portion 
of said film for application by providina the 
converted portion with a length extending in the 
direction of tensioning and a width which permits 
manual stretching of the converted portion by an end 
user to cause it to exhibit elastic properties. 
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